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Transliterated Title: Elektroavtomatika:elementy teorit
elektricheskikh sistem regulirovaniya.
Chast' I
PUBLISHING DATA '
Originating Agency: None SRR
Publishing House: State Publishing House of Technical Literature
of the Ukrainian SSR, Kiyev N
Date: * 1954 No. pp.: 290 No. of coples: 17,000
Editorial Staff: Editor: K. V. Chertoryzhskly S
Managing Editor: T. I. Chumachenko
Technical Editor: M. Vuyek
PURPOSE AND EVALUATION: The book 1s written for wide circles of
. engineers and for advanced university students. A three year
preparation in electrical:engineering institutes 18 required
for the basic chapters of the book. It 18 also assumed that
the reader is familiar with the basic elements of automatic
control systems and, in particular, with electron tubes, ,
thyratrons, magnetic amplifiers, amplidynes and electric motors:
in general. Certain chapters req;éfe some basic knowledge of.
. 1 -

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9"



", Elektroavtomatika: elementy teorii elektricheskikh AID 73% - X%
' sistem regulirovaniya, @hast' I

linear differential equations. In comparison with the numerous
American textbooks on this subject, Ivakhnenko's book omlts the
more complicated and advanced mathematical theories. For ex-
ample, there is no analysis of Fourler or Laplace transform,
which 1s present in more or less detailed form in all American
books in this field. The author 1imits himself to the basic
differential equations representing the performance of the
control systems and their components. In introducing the
methods of determining the system stability, as well as almost
all other theories connected with control systems, the author
emphasizes the role, and usually the primacy of Russian and
Soviet scientists,in developing these theorles and methods. .
The book is well 1llustrated, and has a list of 84 references
of which only 4 are non-Russian.

TEXT DATA ' _

Coverage: The book introduces the readers into the elements of
automatic control systems, equations of dynamics and statics of
control systems, problems of stabllivy, steady-state conditions,
and transient performance. The author applies in some instances
"inverse' methods of investigation and step-by-step analysis of
the equations of dynamics. The a};:or studies the various

' 2
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control systems according to differences originating in the. . :
problems of thelr regulation. The book 18 based on the courses
on the theory of automatic control which the author taught '
between 1947 and 1953 at the Kiyev Polytechnical Institute.’
Table of Contents Pages
Introduction : 3-10
Ch. I. Introductory ideas and definitions 11-63
Stabllization of the controlled values as one of
the basic functions of automatic control o 11-14
Problems of open-loop and closed~loop control
systems - 14-15
Classification of inputs - 16-17
Basic types of automatic control systems (ex-
amples of Soviet design are given) 17-46
Block diagram of automatic control systems _ 46-61
Advantages of composite systems with input signals ,
reacting to disturbances R 62-63
Ch. II. Dynamic and static state equations of auto- ’
matic control systems ; ’ 64-119
Basic operational conditions of control systems -
Requirements set for equalization systems in the
steady state ‘ 68-71
3/ , ‘
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Author: A. G. IVAKHNENKO

Full Title: ELECTRIC AUTOMATIC CONTROL: INVERSE METHODS OF
INVESTIGATING COMPOSITE SYSTEMS OF AUTOMATIC CONTROL.
PART II

Transliterated Title: Elektroavtomatika;obratnyye metody
issledovaiya kombinirovannykh sistem :
avtomaticheskogo regulirovaniya Chast't II

PUBLISKING DATA

Originating Agency: None
Publishing House: State Publishing House of Technical Literature
of the Ukrainian SSR
Date: 1954 No. pp.: 218 No. of copies. 17,000
Editorlal Staff: Editor: K. V. Chertoryzhskily
Managing Editor: T. I. Chumachenko
Technlcal Editor: M, Vuyek -

PURPOSE AND EVALUATION: Part II of the book is devoted to the neede

of the practicing control system designer and the advanced
graduate student. This part goes into more thecretical con-
glderations than the first one, and can be compared with the
closing chapters of many American books on this subject (Brown

and Campbell, Chestnut and Mayer, Ahrendt and Taplin and
others). 1/9
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Eiektroavtomatika:obratnyye metody issledovalya v AID 735 - X

i kombinirovannykh sistem avtomaticheskogo regulirovaniya,
Chast*® II : ,
TEXT DATA

Coverage: This second part of the book "Elektroavtomatika” is
devoted entirely to the problems of lncreasing the accuracy
and speed of action of composite systems of automatic control.
In most instances the author uses synthesis as the method of
investigation. - He calls this method "inverse” when the
solutions or at least some of the properties of the dynamic
equations of the system are given, and the general form of the
equation or the values of 1ts coefficients have to be determined.
The book concerns itself with the theory and design of more
complex systems than those ones presented in the first part.
It deals, 1n particular, with linear and nonlinear composite
automatic control systems, and with the methods of reducing
errors of the steady- and transient states.

Table of Contents Pages
Introduction : 3-13
Ch. I. Methods of reducing the steady-state and the ;

transient components of errors 14-5T7
Introduction 18
The two basic ways of elimlnating the steady ‘
state component of error 15-25

24%&
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Creative cooperation of Ruseian and Ukrainian scientists in the

theory and’ design of automatic control systens. Avton. i telenm.

15 no.4:289-297 Jl-Ag 'Sk. (MIBRA 7:11)
(Automatic control) (Sorvouchlnhn) (Rn-oto control)

Abs-- W-3n4g, 1 Feb, 1y
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Soloctin of short-circuited rotors and the sinplificntion of
mngx{etic-drivo cirouits with asynchrohous notors. Avtonatylka
no,1:69=83 55, (mu 9110)

1.Institut elektrotekhniki Akademii nauk URSR,
(Rlectric motors, Inductien)
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pech. Sci.); GUBANOV, M. N. (Cand Tech, Sciis (Cand, Tech
IVAKHNENKO, A. G. (Dr. Tech. Sci.); GUBANOV, M. N. (Cand Tech, Sci); BORISOV ( Can
"Choke control.” | |
Automatic
psper read at the Session of the Acad. Sci. USSR, on Scientific Probleme of Aul
Producti 20 October 195€.
Autui:m’ilse:lwmmih, No. 2, p. 162-192, 1957.
_##
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Using conditions of invariability in weakly non-linear systems of
automatic control, Dop.AN URSR no.l:20-24 156. (MIRA 9:7)

l.Institut elektrotekhniki AN URSR. Predstaviv diysniy chlen AN Unﬂ
o!ﬂ.I'hlihl’kiY.
(Autematic control)
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IVARHNENKC, A.G,: PARBA, I.K,
L SRS
Controlling usynchronous notors by Teter prmognotiution. Avtematyks

no.l: 52-68 '56. : : (m 9'10)

1l.Institut elektrotekhniki Akndoln nauk U‘BSR.
(Auto-ntic control) (BMlectric moters, Induction)
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- IVAXHHBEKO, O.G.; PARRA, I.K.; SHUKAYLO, Ye.H.

Industrhl‘ testing ef magnetic drives with alternating-current
neters, Avtuacyknvno.z:l{u-so 56, (Hm 9:10)

1.Institut elakbretekhaiki Aksdemii mauk URSE.
(Bervemschanisns) (Blectric meters, Alternatimg curreat).

50618920015-9"




"APPROVED FOR RELEASE 08/10/2001 CIA-RDP86- 00513R000618920015 9

IE*I i '!1.” g . - :24,-1'5141 |
it s : . o’ i i
w.. i‘f\ o gh i . . N hudt ¥

IVAKHRENKO, A.G.
Tehoratory practice, Avtomatyka no.2:82—90 '5_6. ()FI’B.& 9:10) ‘

1.Institut elektrotekhniki Akademii nnuk URSR
; (Autolntio control):

P 5 Eia ; HE ﬁ;l‘v ' . i ‘
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!a-ks of opthulidn&nont:olqntm. Avtomatyka no,3:14-27 156,
(um 9:11)
1. Iut!tnt cl.ktronkhnikt Akuluu aank m.
(Autohue control)
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Zasin trands ‘in development of the antomatis control, dvé
(Automatis control) | - (M)
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,, doktor tekhnicheskikh neuk,

A useful book on the theory of automatic control. ("Principles of
Revievwed by A.G. Ivakhnenko).
, (m 9: 8)
1. Zaveduyushchiy laboraeoriyoy nvtonuchukogo regulirovaniya
Instituta elektrotekhniki AN USSR,
(Automatic control) (Solodovnikov, .V )

automatic control." V.V, Solodovnikov.
Priborostroenie no.5: 29-32 My 'sé.
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Ivmo, AIG-; PARBAg Inxa; smm, Ye.!.

&3

Development of & reversing drive for the cable drum of an electric
tractor. Sbor.trud.Inst.elektrotekh. AN URSR no.14:75-92 '56.
(Electric driving) (Magnetic amplifiers) (MLRA 9:12)
(®Practors)
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Ivakhnenko, A. @.
iliadbaniiies

- table Systems of Autamatic Coptrol
?;Hmﬁd?mvﬂmm sistemy svtomaticheskogo
regulirovaniya

Izdatel'stvo Akademii nsuk Ukrsinskoy S8R, Kiyev, 1957, 52 »P.)
3,000 copies

Akademiya nsuk Ukrainskoy S8R, Institut £lektrotekbniki
741'ban, M. S., Tech. Ed.: Rakhlins, K. P. |

ograph sad
is intended for engineers, technicisns,
z::e:o:erlm working in the field of sutomatic controlf.i

ograph evelomment of two new
mon presents the results of d.cve .
o of optimalizing comtrol systems.. Similar systems

were developed sbrosd snd in the Sorvidg m;n Mnd. ichllr: ’

L] I- D !,m' la A' M, V. V. O ¥ ] B )
g{ ;. m‘monn;. The theory of non].inoar sutamatic con-
trol systems was developed in the USSR Wy !q. Z. Teypkin, -
L. S. Gol'dfarb, Ye. P. Popov, A. 1. Iur'ye, V. A. Rysbov

”i 1 | o L T 1
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. Belf-adjustable Systems of Automatic Control (Cont.)

others. (pp. 3, 15). A theoretical snalysis of composite sys-
tems applicsble to the study of optimalizing control wes mede
by the Acsdemician v. 8. Kulebakin, B. N. Petrov, Y. V. Petrov,
& K Ulmov and A. G. Ivakhnanko (pps 3, ¥). The euthor de-
scribes the various types of optimalizing control systems and
i1lustrates them with exsmples of comtrolled machinery and
setups. The following were developed by Soviet specialists:
Regulstor of the rotation angle of watervheel blades, an
autcmatic device developed by V. A. Bogamolov, Candidate of
Technical Sciences, snd V. L. Benin st the Khar'kov Laborztory
of the Institute of Electrical Engineering of the Ukrainian
Academy of Sciences (pp. 8-10); sutamatic operstor for hydro-
electric power stations, developed in. 194T by V. A. Bogamolov
at the Khar'kov Laborstory of the Institute of Electrical
Engineering of the Ukrainian Academy of Sciences; another
yersion of this operstor was developed by M. D. 1,
Engineer, and Yu. I. Popov (pp. 10-11). N. Ye.

determined the optimalizing characteristics for aircraft and
obtained a proof of the exlstence of an optimum in the range
of £light (pp..16-19). An output sampling controller was
developed at the Laboratory of Automatic Control of the

YR
g gl fi o HE4
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Self-adjustable Systems of Autcmstic Control (Cont.) o

‘Institute of Electrical Engineering of the Ukrainian Acadexy of Sciences .
(pp. 20-22) ana examples of optimalizing control of this type are described:
a device for measuring the efficiency of a stesm boiler developed at the
Kiyevenergo System by Yu. M, Bulavitskiy and G. A, Maralin and also at the
L'vov Polytechnical Institute (p. 25). The relay systems rresented by the
author are based on regulation along the derivative from the actuating input
(applying a rate generator) and on the use of memory davices, There are

23 references, 17 of which are USSR, 5 English end 1 translation.

TABLE OF COwrTRWTS
Fomordoooc.oooo..to.o..o...ooao

Intmctim . L 3 . 1 4 . [ ] L] L] L] L] L] - 2 * L ] - L] L ] L] L] L * @ LI
Pmb]moroptmz’.nscmtml L A I B I I U, 6

Systems of optimalizing control with a pre-esteablished
edjustment (nonlinear servamechanisms)

Peak holding controllers
Card 3/4

Vi W

l.o.‘.fl..lol 8

. o e o o o * & & ¢ & o & o L) ¢ o 9 L 12
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‘Self adjustable Systems of Autamatic Comtrol (Cout.)

Input-output sensitivity operated controllers . « « o o 20
Bystems for the simulation of controlled objects . . . . 35
Classification of optimalizing control systems . . . 35

Setups for simulation of the peak holding and output
sempling types of optimalizing control systems . . L

Detemination of the form of oscillations in the peak .
homoptmzmmt’oocooooouoooooan‘ ~5

Basic concepts of the theory of optimalizing control systems 50
ReferenceB . « o« « ¢« o« s ¢ s o o 2 06 6 s 6 06 06 6. 0 0 0 0 ¢ .
AVAILA.BLE: Library of Congress
Card 4/h
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" AUTHOR: Ivakhnenko, A.G.

" TITLE: Tectelc Automation; Elements of the Theory of Electric
Control Systems (Elektroavtomatika; elementy teorii
elektricheskikh sistem regulirovaniya)

PUB. DATA: Gosudarstvennoye izdatel'stvo tekhnicheskoy literatury
E UKSSR, Kiyev, 1957, 350 pp., 7,800 coples

OR1G. AGENCY: None given

EDITOR: Chumachenko, T.; Tech. Ed.: Novik,.A.; Revisers:

Pavlenko, V. and Chaban, 0. i

This book 18 concerned with the more important theoretical
problems of automatic control and 13 addressed to a wide
eircle of englneering and technical workers, and to
students following courses in the higher electrical engi-

neering institutes.

COVERAGE: The book dévotes speclal attention to the problems of
" compromige balancing" which is considered the basic

- proolem in static control systems.

PURPOSE:
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- 7The author also devotes spepial;attention to composite automatic

eontrol systems_1n‘wnlch‘the;contrql-deviceﬂis aptuated either-by

changes in the controlled magnitude or directly by changes of the
basic load and Of-itsftiue.derivatives,‘vIn,the introduction, the
names of authors of ‘basic text books an monngraphs‘qn;tnq;suhjeot
are glven, namely: Vbronpv;,AgA;,{Fateyev,;A.Vg Yegorov, K.V., '
Fel'dbaum, A.A., Heyerov;;v.M,,;and others (p. ). . Academiclan
Kulebakin, V.S.; is mentioned (pps 4, 590-293) as;the:one who
demonstrated that disturbanceQactugted'systems are thoge in which
the so called "invariance conditions® of the' magnitude to be

% controlled can be. créated, in which case the errorgpqualg;zero.

) goltdfarb, L.S., (pp._6,;ﬁ06),4msypk1n, YaJZ. and Fopov,: Ye.F.

(p. 6)» madefimpartantvcontributions‘to the method of harmonle
balanqe},Tsypkin.worked:on the elements of the theory of dis-
continuous control.and,Solquvnikov; V.V., on statistical ;
methods of alloéating.dlstﬁrbances, In the text some research
institutes and several :names of Soviet seléntists and their :
_contributions to the,theory'and,technique‘of-automatio control
are glven. These.includex.,Takain;,Ya,Z;,u(ppa.23,‘163)3_phlse
technique; 08trogo, P. P. (pp. 24-26), frequens regulator; .’
Chikolev, V.N. (pp. 31, 351 -~ 352, 359-360, 409}, systems with
disturbance effect and controlled effect; Ivakhnenko, A.G.(p.31),
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Electric Automatlon; Elements of the Theory of Electric Lontrol
Systems

of Meyerov, M.V. (pp. 311, 315, 318) and Turichin, A.M. (p.365)
are discussed. The following institutes are enumerated as
working on the development of relaxation feedbacks: Institute
oft Electrical Englneering of the Academy of Seciences of the
Ukrasiian SSR, All-Union Heat Engineering Institute, Instiltute
of Automation of the Academw of Sclences, USSR, Moscow Power
Engineering Institute, and the Central Laboratory of Automatlon
of the Trust "Energoremont" (p. 389); ‘VII (the All-Unlon Heat
Engineering Institute) developed an eléctronic regulator of
the 3 P-III type (pp. 403-406,407-409, 419); Institute of
Electrical Engineering of the Academy of Sciences, Ukrainian
SSR worked on the optimalizi control system of)the self-
oselllating type (pp.. 424-429) and on the optimaiizing contrel
system of the output. sampling type: (pp. 431-433); Bulavitskiy,
Yu.M. and Maralin, G.As (p. 436¥pdeveloped a regulator of the -
efficiency of steam boéllers; the theory of optimalizing control
was discussed in several works of Tsypkin, Ya. Z., Gol'dfarb,
L.S., Popov, Ye.P. and Ryabov, Ye.A., (p. 437).

ere 18 a bibliogra hy of 43 entries, 31 of which are USSR
ne 1n Ukrainian, the rest 1ln Russi y 2 Qerman, and 10
h. There 18 a footnote on p. J40’to the effect that the
most com let:e bibliography on automatic control, that compiled
y A.V. , can be found in volume ITI of thé transactions
ﬁ?gfé the All- U on Conference on Problems of Automation, 1953.
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LBlectric automatic control; elements of the theory of electrie

systeas of control] Blektroavtomatiks; elementy teorii elektri-

cheskikh sistem regulirovaniia. Kiev, Gos.ixd-vo tekhn.lit-ry

USSR, 1957, 449 p. . (MIRA 10:8)
(Auto-tlg control)




5-9
- 13R00061892001
ED FOR RELEASE: 08/10/2001 CIA-RDP86-005 RODI6°89- >
"APPROV ‘ bkt

B = o+ 33 3 LT L

Ll i
o

BN
AT

SOV/124-58-4.373¢

; 1958, Nr 4, plO (USSR)

utomatiz, pProiz-

va,
7, pp 210-230, qis

kus,

The author callg th:is' j
onditions", g all'the

as the logical elefitents .
ems, I

2. Electric .

it re-adjustment syst
L. Control systems~-Design
relays—-Applications

M. Gaize

"-Rapo.éort



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9

s RS SRR AU BRI R AR 1:|’ it

[ - - -

) 'GQ; PHINA' N.v.

s for cn).cu],.{;g.
Control systam conty Ng the parameters of an a
b5-61 159, 1ning magnetic swpliftere, A':::-t;:i no,1
k (HLRA.‘ ]:0:5)
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A method for caleulating the parameters of a.c,,
with phase multiplication [with suzmaries
Avtomatyka no.2:35-48 157,
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in Russian and Bnglish],
(MLRA 10:8)

l.Institut elektrotekhniki Akndenii nauk URSR. .
(Automatic control) =
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~

1, Institut olektrotekhniki AN

Automatic control) (Cybemotica) |
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Self-adjusting Cybernetic Systems,: BUV/102-58-2-1/10

Fig.7. relates to the problems which extremal regulators which would
be based on differentiation may involve; in a) no derivative exista,
in b) a stabilizing and not an extremal system is required, and only
¢) san be extre.al (i.e. have a derivative which changes sign). :
Examples of stepping (discrete-action) extremal systems (models of)
are considered in Figs. 8. & 8. (with ox without tachometers - ’
respestively), Fig.10. deals with systems in which an input
modulation and a phase discriminator are used to detect the extremum.
Other systems are more briefly reviewed. Combined systems (i.e. ones
where both error and velocity feedback are used are then considered,
including ones with nonlinear feedbacks not involving osoillation, .
and certain others of lesser interest. The paper contains 12 figures
and 6 references, all Soviet. o

ASSOCIATION: Instytut elektrotekhniky AN URSR (Institute of Electrical Engineering
SUBMITTED: February 19, 1958, . Ac.Sc. Tkrainian SSR) |

1. Cybernefcics--Appiications

2. Control sygtems--Design

i
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AUTHOR 3 {vakhnenke, O.Ho enko, A.G.) »

— . :
TITLE: Basic Problems of the Gemeral TheeXy of Cybermetis
Automatic Control Systems. Part I.. (0snovni: pytannys

zagalinel teoxil yiternetychnykb aysben avtomat ychnogo
uprariinsyde Qnastyna 1)-
(Kyiv), 1958, Nr.3; pp.1-22.

¢d at the Conference on Automation
jon of the

PERIODICAL: Aviomatika (USSR) -

ABSTRAGT: This paper was present :
of the Warszaw Polytechnic Tnstitute on the ocoald
_ Fortieth Anniversary of the Oatober_aevolution. :

.© A1l controi systems which have funetlons beyond those of
simple stabilizers, program controilers and servo: control:
are termed cybernetic. This first article deals briefly
with the claasification of cybernebis gystems into three
main types and 10 subtypes. AR example of this classifi-
sation in terms of the theorebical circult. 1s considered
(a servo 1n whizh the gain 1is varied a8 4 function of the
spectral density of the gignal 1n the sbsence of noise: &
topie tc te dealb with in datail in & Tater article). The :

Gard 1/4 ipput to the system iz thatb ghown in Fig.ls; the spectral

-r
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: S0V/102-56-3~1/10
Basic Problems of the Gensral Theory of Gybernetls Automatic Gontrol
Systems. Part I. S

density axd autocor=elation furatlon are given in the .
second display equation. The partioular system consldered
13 geen in vhe rest of the figurs; the lower sets of
surves reiate the error to frequenty and smplitude.  Fhe
foreced component im the output resulting from a step input
(assuming symmetricel ampiification) 1s glven at the foot
of p.3. %Fourier geries, ¢id harmoniosa) - The roct-mean
squars frae and forced srrors are them given 1n standard
form. A partieular examplo 1s then considered; the :
coenditions for tha loeus of minimum 6rror are given at
the foot of p.5; 31t is shown that the galn of a cybernmetic
aystem can exceed that specified by the atablility conditions.
Figs.2 and 3 show examples of such systems. The simplicity
of error-actuated systema 18 peinted oub. The next section
deals with the astatic and static characteristics of a
sombinad extremal system. Pig.4 ccmpares stabilising and
oxtremal systems; analogles ars drawn. Teble 1 Jists the
control laws, regulater and sonbrollied object, and: static
Gard 2/4 9quations for the two types ¢f syatem; snd Table 2 the
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: SOV/102-56-3-1/10
* Basic Problems of the General Theory of Gybermetic Automatic Control
systems. Part I.

equations for the static characteristics. The various:
effects to be expected from altering the feedback to: the
regulator smplifier and other parsmeters, as in corracting
gervos, are listed. The following sections deal with '
feedback ( d otherwise), error components and
more inputs,

"systems of self-
oscillating type (e.g. as in the atructural diagram of
Fig.5). The equations for this system of Fig.d are given
in Table 3. Systems using hunting are briefly consldered
(pp.14-15), followed Dby those using a search signal
(general structure as of Fig.7). Various methods of
improving the accuracy of extremal systems are conasidered
in the next two sections; the conditions for the methods
to be independent (torthogonsl') are then briefly
considered. ‘Theres are 8 figures, 3 fables and 13 references,

Card 3/4 of which 11 are Soviet, 1 Germen and 1 English.
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ASSOCIATION: Instytut elektrotekhniky'AN UKSR (Institute of Electricel
Engineering, Academy of Solences, Ukr.SSR. )

SUBMITTED: March 17, 1956.
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\UTHOR:  Ivakhnenko, 0.0, ~ 50V/102-58-4-1/11

TITLE: Fundamental Problems»in thénﬂaneraléThedrytaflGybernat1¢~
Automatic Control Systems (Part 2)

PERIODICAL: Avtomatika, 1958, Nr 4, pp 1-18 (UkrSBR) -

ABSTRACT: This part extends the treatment of the first part to
systems in which noise 1s present at the input as well as
the useful signal. Information theory methods are used

to consider how-the stability against noise can be
improved by altering the feedback loops in gystems working
with weak signals. -The classification of systems f
detailed in the previous part 1s used,;with-cybernetic_
extremal systems., The methods of improvement dealt with
are 1) filtration, 2) deriving the autocorrelation
~ function, 3) deriving the mutual correlation function,
%) integration (storage), 5) phase-sensitive methods,
with very brieflys; Fig 2 illustrates
that searches for the
brightest par The second (auto-
cormelation) 1s considered in relation to a radio receliver
of input given by the first equation; the remarks are.
only general. The temperature regulator of a furnage
card 1/3 SoadiZwith in the first paper is nmow considered, but with

e R .
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]
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SOV/102-58-4=1/11
Fundamental Problems in the General Theory of Cybernetic Automatic
Control Systems (Part 2) ' - '

an autocorrelation system; linear and relay -amplifiers
are dealt with cursorily. The third (mutual ‘
correlation) is now considered in relation to the same
objects as the second (Figs 5 and 6). Detailed study is
made of the effects of harmonic noise: in such systems
(Fig 7), and of the proper choice of modulating freduency
from statistical criteria; an example of a servo is =
dealt with. The methods presented at the Cranfield
Conference are used. The fourth (integration) is mostly
concerned with integration by finite steps (e.g. with
relays); the furnace controlled by a stepplng regulator
is considered (Fig 9). The phase-sensitive method is
dealt with very briefly. The various methods are
compared and figures of merit are assigned (filtration =
= unity) in the table; the best (digital radar) relates
to a system not yet in use. Some apparatus for the

t ; . .
Card 2/3 mutual correlation method is in production in the USSR
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: S0V/102~58-4-1/11
Fundamental Problems in the General Theory of Cybernetic Automatip
Control Systems (Part 2) ' :

There are 10 figures and 8 references, of which 5 are
Card 3/3 Soviet, 1 is Ge%man and 2 are translation from English.

ASSOCIATION: Instytut elektrotekhniky AN URSR -
(Electro-technical Institute, Ac.Sc. UkrSSR)

SUBMITTED: August 5, 1958
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[Mechanization and automation in the machinery industry] Mekha-

nizatsiia 1 avtomatizatesils v mashinostroenii. Moskva, Gos.

nauchno-tekhn.isd-vo mashinostroit.lit-ry, 1959. 286 p.

(MIRA 12:8)

1. Nauchno-tekhnicheskoye obshchestvo mashinestroitel'noy

promyshlennosti. Kiyevaskoye oblastnoye pravleniye,
(Automation) (Machinery industry)
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(Technical cybernetics; systems of automatic control with

adaptation of characteristics] Tekhnicheskaia kibernetika;

sisteny avtomaticheakogo upravlenila s prisposoblenien kharak-

teristik. Kiev, Gos.izd-vo tekhn,lit-ry USSR, 1959, 421 p.

(MIRA 13 :1)
(Automatic control) i-
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AUTHOR: Ivakhne s Go / 39 Z

TITLE: The Main Problems'df the General Theory of Cybernetic
Automatic Control Systems (Part IIX) ' :

. PERIODICAL: Avtomatika, 1959, Nr 1, pp 39-51 (USSR)

ABSTRACT: Reference is made to parts I and II for the general . .
approach; in this part the system is subject to noise
and to a pulsed sign-variable signal. Fig 1 shows how
the error of a servo may depend on the gain o« and on
the noise level (for four values of noise level). : :
Fig 2,a shows an open-loop servo in which the unit Kyn(p)
has the function of reducing the noise error; Fig 2,b
shows a servo with feedback (the error is minimized by
choosing Yo(p) suitably); and Fig 2,c shows a system in
which the two methods are combined to eliminate noise
error and to minimize follow-up error. Fig 3 relates:
similarly to stabilizers. Fig 4 relates to cybernetic
servos and Fig 5 to cybermetic stabilizers; the function
of the units KP is to adjust the gain of the various '
amplifiers in accordance with the noise and error signals
in order to minimize the final error \root-mean-square).
General rules applicable to the design of such systems

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9"
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“he Main Problems of the General Theory of Cybernetic Automatic
(ontrol Systems (Part IIIX)

are discussed in non-mathematical terms. The second half
of the paper (pp &4-51) deals with an approximate method
of selecting the best parameters for such systems, with
especial reference to the star~follower shown in Fig'6u
Fig 7 shows amplitude-phase curves for various values of
the damping coefficient cj23 the second part of the
figure illustrates the graphical method of finding the
optimum values. Fig 8 illustrates a system in which the
gain is adjusted in accordance with the noise level only;
in Fig 9 the gain is also dependent on the brightness as
well, The paper concludes with a very brief discussion
of other methods of reducing the error. There are

10 figures and 6 references, 5 of which are Soviet and

1 English. :

ASSOCIATION:Institut elektrotekhniki AN URSR (Institute of
Electrical Engineering, Academy of Sciences UkrSSR)

SUBMITTED: March 3, 1958
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OITTE: The Main Problems of the General Theory of Adaptive Aubomatic
,  Gontrol Systems (Part IV) I O R

1

PERIODICAL: Avtomatika, 1959, Nr 2, pp-1-18 (UkrSSR) -

ABSTRACT: This las?b part of the set deals with combined (open~-loop
and closed-loop) extremal systems, The first section of the
paper deals with the conditions of invariance for normal and =
“cybernetic automatic systems. The conﬂitidns‘are presented
in four forms; these forms are given on p 1 in relagion:to '
the system whose equation is given immpdiately above,  Bach .
form is dealt with separately. Phe first is of no practical
value; the second is the strongest, and isjdiscusseazatflength.

in relation to real (nonlinear systems, especially those hav-
ing two channels 80 designéd'that.the;errqr:caused by one 1is
exactly balanced by the error caused by the order, The: con-~
ditions of invariance are ”orthogonalﬁvto;the;stabiyity;con—.'
ditions, The third form is expounded in the form presented
by the original author who deduced the first three forms

(Ref 2). The fourth form is a new one, fipat deduced by the:
author of the present paper, and has épecial application to ’
systems of the type envisaged here., The table (P 6) compares




CIA-RDP86-00513R000618920015-9

| - -*p a7
s s vomeretar wnm e P AR

- o <y 0 CaABIXYLE POV - Beormieria =
; ﬁuﬂniva%ﬂe.:anﬂnha..o syaszoas 203 - e ATETO
e » ”
- v«ﬂnﬂu%g-ﬂuuu.ﬁu.gﬂnﬂnw@c.ﬁughu%
B i h

lllll

.........

» e
~ygen ‘acason 0951 e §-onr 52 nﬂ.nv!vol
s7amony 30 UOTIRINPRS 1353 =3 J° esaziue) 1ICI IFT NI 3¢ pruesaid sq 03 3308

"APPROVED FOR RELEASE: 08/10/2001
RS ERA R R I LRI BE i HICAES PN AN | .




"APPROVED FOR

STT AL BT

RELEA

: } 1 POV WU s

SE: 08/10/2001 CIA-RDP86-00513R000618920015-9

il N

a4 bl feadd

T t :
KALUZHNIK! : ¢ 3 prof..:ygtaensex_x s
' Apatol'yevich; 1 B : |
Bg;inﬂil;o}'ay dotaant, retsonzent; M'. J(;;_.l.\.:.: dotnzﬁc;m X0,
ret é;zse;t:'mmv;' AP,, dotsent, otv.reds] _)ZIKBEV. ‘! : |
rets ] { .‘ :

R.uo ’ md.: mlm. 'VHQ'I,’.; tekhred‘

N o Bachet migltnyih usilie
; amplifiers] Raschet magnitnykh usilil
jening of magnetic amplif . ,unive im. AM.Gor k080
E;;:ifn Khar'kov, Isd-vo Eher'kovakogo gos.uniy (HIRA 1)

(Magnetio ampl}fiprs)

920015-9"



APPROVED FOR RI?LEASE: 08/10/2001 CIA-RDP86-0051

3R000618920015-

PR N

Lot

v 81887
9.3240 ///43”/54‘/\/33/) | 5/102/60/000/001/001/008

AUTHOR: Ivakhnenko, 0.G. (Kyyiv) '

PITLE: . Commectlon Botween the Non-Absolute Inveriantness Condition and the
_ yStrnétnxal.Synthesia of High Fidelity Systema. - , :

PERTODICAT: = Avtomatika, 1960, No.1, pp.3-14 | | B
TEXT: 1t is stated .that the condition of non-absolute invariantness is

practically. applicsble in rigid systems having npeak-like" Erequency responss.
The questions.of the synthesis and optimum design of such sygtemsfhavejbeen
slaborated. by G.R. Hertzenberg and M.V. Meyerov.as well as by H. Nyquist and

E. Petersom, J.G. Kreer and L.A. Ware. These researches have not hitherto v></

been linked with the .general theory of invariantness as proposed by G-V
Shchipanov. The aim of the present paper is to supply this want. .
In = two-cirvcuit system of third order the dimensionless parameter of Vysh-
negradskiy‘éan be maintained constant for an {ncreasing freguency oodwioo:

x = const, y = const. Here the coefficients of the characteristic equation
increase,'that'Correpponda to the condition of the non~absolute invariant-
ness. For each value of Y the author determines the soefficients of the

inner return lead n(p) = n°+n1p+n2p2+°,.. and its ampllficatiop coefficient.
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Connection Between thre~Non-Abgolute Invarisntness Condition and the
Structural Synthesis of High ‘Fidelity Systems : '

Tlié'lérger the amplification the nearer is the system to the ‘absolute in-

variance. The amplification c¢an be-raised until -the practical fluctuations
of 1, Doy n, do not influence x.and y too much. :

The complete cancelling of the error must be performed by the positive inner . .,
return lead n(p) = no+n1p+n2p2 as well as by the compound link 1(p) =

= 1°+11p+12p2. ] : :

According to (Ref.4) the combined systems are regulated so that at first

‘the parameters of the left side of the equation and then the parameters of .
the right side are chosen. o . o

Beside of the condition of the non-absolute invariantness the author con-
giders an other invariantness condition connected with the theory of dynamioc
programming. It is stated once more that the most effective mathods of
control techniques are connected with the general invariantness theory.
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'COmiecﬁon Between the Non-Absolute Invariantxioaa Condiilon and the
S¢ructural Synthesis of High Fidelity Systems :

The gﬁth'ox: mentions V.S. Kulebakin, V.M. Meyerov, G.V. Shchipanov, P.I.. ()(
Kuznetsov,. M.M. Luzin, G.V. _Gertnenbcrg, V.G. Terskov, §,M. Fedorov, 0.1.

Kukhtenko, ‘B.M. Petrov and G.M. Ulanov. : ‘
There are 3 figures, 1 table and 21 referances: 14 Soviet and 7 ‘American.

SUBMITTED: July 24, 1959
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AUTHOR: Ivekhnenko, 0.G. (Kyyiv).

b :

TITLE:  Correlation Methods for cibernetic Control Syetems 3 . b(

PERIODICAL: - ‘Avtomstiks:;. 1960, No.2, pp. 20-37

TEXTs Every problem of stabilization can be solved with the aid of extremal
controls. Herefore it is sufficient to insert a rectifier and a filter st
the outlet of the transmitter of the control deviation. Here the system is
free of interference magnitudes:of high frequency, but a hunting appears
and the apparatus becomes complicated. For s simplification of the apparatus
the ordinary proportional functions can be replaced by relay functions.
For sin wt, sin k(t)wt and for rectangle functions with a change of sign
the ordinary correlation functions are equal to the relay: functions. . ‘
Y (t -T) or A sign /u(t - T) or every other periodic function having the
same intersection prints with the t - axis can be used as the second: factor
of ‘the integrand of the correlation function. Here that function has to be
. preferred which guarantees an easier and completer smoothing (£iltering) of

produc;. From this point of view, for harmonic signals the relay functions
Card 1/2 o
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have to be preferred to the propbrtional functiona..ARelawaunctionntqslwéll

as proportional functions can be applied for the determination of the scheme .
and the parameters of a four-pole system without experimenta-vith artificialb%/’-
disturbances and for the determination of the sign of the deviation of the
system from the extremum. vith respect to disturbances the :schemes with re-

lay correlators are less stable than those with proportion&l’correlators;

The suthor gives a method for an jimprovement of the stability

There are 10 figures and 12 references 3 7 Soviet, 2 German, 1 English sﬂd
2 American.

. SUBMITTED: January 26, 1960
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D201/D305 - 2

AUTHOR: Ivakhnenko, 0. H. (Kiyev)
- .—..——_‘__“.\-

TITLE: The relation between invariance theory and the st@biii-
ty theory of measurement systems ‘ o

PERIODICAL: Avtomatyka, no. 5, 1960, 1-12

TEXT: The author states the result of his previous work (Ref. 1
Avtomatyka, no. 1, 1960) that in multi-cycle systems the gain,:fre-
quency of oscillations and the unflexibility may theoretically be:
increased so that the error is reduced practically to zero while
the degree of stability remains constant. However, for great values
of the frequency, the variations of the coefficients of the feed-.
Jback amplifiers give an unstable result., It is necessary to find a
method of calculating the permissible limits of the feedback co-
efficients. The author then proceeds to attempt to develop new me-
thods of investigating control systems., It is shown that the me-
thods used in the theory of measuring devices may be applied to
this problem. If the system consists of components similar to a.c.
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amplifiers with zero drift the methods of relative error investiga- ’
tion may be used; if the components resemble d.c. amplifiers (with u//
zero drift) the methods of absolute error investigation are used.

The author has not developed a method for the case of a system C
consisting of both types of components. As an example, the author
derives a system of equations for calculating the necessary relis-
bility of the feedback coefficients, Dy nyy Dy in terms of the.

static error and the Vyshnehrads'kyy dimensionless parameters x

and y. The equations are solved several times, the gain being in-
creased each time, until the permissible limits of the coefficients
are established. The author concludes that the methods of modern
electrical measurement theory may be applied to solve an important
problem of the invariance theory. There are 5 figures and 5 refe-
rencess 4 Soviet-bloc and 1 non-Soviet-bloc, :

SUBMITTED: July 29, 1960

Card 2/2

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920015-9

AN ISP I HiHE [PERR T PR L S i

IVAKHNENKO, A. G.

®Inductive and Deductive Methods of Recognition as the Easis for
-Developing Two Basic Types. of lLearning Systems,""

Report sutmitted for the Symposiun on Prineciples in the Design of
Self-learning Systems, Kiev Ukr SSR, 5-9 May 1961
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